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Wireless communication device 



The present invention relates to a wireless communication device com- 
5 prising at least a display means for presenting information, at least first 
means for performing key funcUons. an electroacoustic transducer, 
such as an earpiece, a housing comprising at least a first end. a second 
end and a front panel located between the first end and the second 
end' and equipped with said display means and said first means for 
10 performing key functions, and a cover part arranged to be movable 
between a first limit position and a second limit position, in which first 
limit position said first means for perfonning key functions are at least 
partly covered by the cover part, and in which second limit position said 
first means for performing key functions are not covered by the cover 
15 part. 

Wireless communication devices, such as GSf^ mobile phones, have a 
user interface (Ul) for operating the wireless communication device. 
The user interface comprises typically a keypad, a display means, an 
20 electroacoustic transducer such as an earpiece, and an acoustoelectnc 
transducer such as a microphone. By means of the keypad, the user of 
the wireless communication device can e.g. select a telephone number, 
answer an Incoming call, write text messages, modify the settings of the 
wireless communication device, etc. On the display means, it is possl- 
25 ble to display various information to the user of the wireless communi- 
cation device, e.g. to inform the telephone number of an incoming call, 
display a response to key presses made by the user, display 
information on the settings of the wireless communication device, 
display text messages, etc. The display means can also be used to 
30 display telephone directory information and otiier user-specific 
information possibly stored in a memory means, such as the SIM card 
(Subscriber Identity Module), of tiie wireless communication device. 

Next, the terms to be used in this specification to describe the different 
35 parts in the housing of the wireless communication device are defined. 
The housing of the wireless communication device, or the housing of 
the handset in such wireless communication devices with a separate 
handset, is preferably an elongated hexahedron having in the longitu- 
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dlnal direction a crosUectional form at least partly resembling a rec- 
tangle. Thus, according to the use situation, one wall of the housing 
can be called a front tanel and the wall opposite to it a rear panel. Cor- 
respondingly, preferably the longitudinal walls can be called the first 
and second side waiis and the ends the first and second end. 

In the early stages of development of wireless communication devices 
they were intended Jor use particularly In vehicles. In these so-called 
car phones, the use interface was either In a separate handset or it 
was integrated into trie front panel of the housing of the car phone. The 
vehicles were equipped with a holder for placing the car phone 
interface in a detaclJable manner e.g. close to the dash board. Thus, 
the keypad could bb used without removing the interface from the 
holder The display means was placed so that It was above the keypad 
in a situation when the Interface was in this holder. Thanks to this 
arrangement, when the user was for example entering a telephone 
number the hand did not cover the display means but It was visible to 
the user. 



display means and 



Also in wireless communication devices that were developed later, the 



the keypad were placed in the above-described 

way"upon using a wireless communication device, it is usually held in 
either of the hands ^o that the keypad is closer to the wrist of this hand 
than the display means. Moreover, the wireless communication device 

substantially upright position, wherein the display 



25 is usually held in a 

means is slightly higher than the keypad 



In display means i 



II. ^..oH-.^j Jsed in wireless communication devices, there is 

preferably a substantially rectangular display field whose edges are 
30 called, in a way knovn as such, by the terms upper, lower, left and right 
edge. Thus, the disslay means is imagined in a position in which the 
characters and possible graphical figures to be displayed to the user 
are shown in a position natural to the user. In spite of this, in practical 
situations the displ£iy means may be in a position in which the upper 
35 edge of the display |fleld is lower than the lower edge, but there is still 

the terms defining said display field. It is obvious 
can vary in different countries and in different Ian- 



edge of the display 
no risk of confusing 
that said characters 



guage versions of the wireless communication device. For example, the 



Arabic character set is generaily used In Europe, but the character set 
T^eg. in China and Japan may also be different. Moreover, the 
order of presenting information is not the same in all countnes than ,n 
most of Europe, i.e. from left to right and from the top downwards n 
some countries, the order of presenting irfomnation is from the nght to 
the left and from the top downwards. Yet another order of presentaoon 
used is from the top downwards and from right to left. However, rt .8 
common to all these orders ot presentation that the display field of the 
display means can be kept in the same position and that it Is possible to 
use the above-mentioned edge temis defining the display field in an 
unequivocal way. 

Expressed with the above-presented terms of edges of the display field, 
the user interface of the wireless communication device of prior art is 
formed in a way that the display means is close to the second end of 
the housing so that the upper edge of the display field is closer to this 
second end than the lower edge of the display field. Correspondingly, 
the keypad Is close to the first end of the housing of the wireless com- 
munication device when the wireless communication device is in the 
use position. The appended Fig 1 shows one such wireless communi- 
cation device in a perspective view. 

The wireless communication device can be used with two hands so that 
the wireless communication device is held In one hand and the fingers 
of the other hand can be used to press the keys. The wireless 
communication device can also be placed e.g. on a table, wherein one 
hand is used for supporting the wireless communication device in the 
lateral direction, if necessary, and fingers of the other hand are used to 
press the keys. However, there is often a need to use the wireless 
communication device when walking, in a car. or in another srtuation. in 
which it is not possible to operate with two hands and there is no table 
or corresponding support available. Thus, the aim is to operate the 
wireless communication device with one hand. In wireless 
communication devices of prior art. this is difficult, because the fingers 
of the hand holding the wireless communication device should also be 
used for operating the keypad for performing desired operations, such 
as selecting a telephone number. When the wireless communication 
device is held in a hand, the keypad is located at that end of the 
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housing of the wireless communication device which ,s close to the 
wrist of the user, that is. expressed with the terms used in this 
specification, at the first end. and the fingers are closer to the second 
end of the housing. The fingers should thus be bent to reach the 
5 keypad. This is difficuit and requires an unnecessary effort and 
concentration on the operation of pressing the keys. Moreover, for 
making it possible to press the keys with one hand, the wireless com- 
munication device must be supported with the fingers, relatively far 
from the wrist, wherein the grip by the fingers on the wireless communi- 
10 cation device is unstable. 

In the development of wireless communication devices, one aim is to 
reduce the size of the wireless communication device. Upon reduction 
of the size of the wireless communication device, the size of the keypad 

15 may also be reduced, wherein operation with one hand becomes even 
more difficult. This also increases the risk of Incon-ect pressing of keys, 
because a finger may. upon pressing a key, hit the adjacent key and 
cause it to be pressed down. Furthermore, the keypad and the display 
means are close to each other, wherein when keys are pressed down, 

20 part of the display field may be covered by the hand, preventing the 
user from seeing all the information displayed on the display field. 

Some wireless communication devices according to prior art are pro- 
vided with a hinged flap attached to the main body of the wireless 
25 communication device that Is pivoted in position in which it overlaps the 
main body when stowed but extends the overall length of the wireless 
communication device when in use. This hinged flap is positioned on 
top of the keypad when the wireless communication device Is not in the 
normal use position. The cover part is turned away from top of the 

30 keypad in a use situation wherein the keypad is available for use. In 
some wireless communication devices the hinged flap Is equipped with 
a microphone which Is thus placed close to the user's mouth in a call 
situation. However, turning this hinged flap into the open position and 
back to the closed position Is very difficult, if one must use the wireless 

35 communication device with one hand. 

Wireless communication devices in which the housing is provided with 
a cover part which is slldable or tumable in another way are also 
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known The purpose of this cover part is to protect the keypad and to 
p^vent erroneous pressings of keys when the wireless commun.cat.on 
device is not in the use position. In the use position, e.g. dunng a call or 
While writing te)ct messages, the cover part Is moved away from over 
5 the keypad e.g. by sliding, wherein the keypad can be used, n such a 
Wireless communication device, the microphone is placed Preferably .n 
the cover part. Also in such a communication device, it may be difficult 
to slide the cover part by operating with one hand. 

10 It is an aim of the present invention to present a wireless 
communication device, in which the drawbacks presented above are 
generally eliminated. The wireless communication device according to 
the present Invention Is characterized in that said display means said 
means for performing key functions and said electroacoustic transducer 
16 are placed in the wireless communication device in such a relation to 
each other that said display means is closer to the first end of the 
housing than said means for perfomning key functions and said 
electroacoustic transducer. 

20 With the present invention, significant advantages are achieved 
compared with wireless communication devices of pnor art. The 
wireless communication device according to the invention can be made 
in a relatively small size, and the usability of the interface can still be 
made to correspond to or exceed that of larger wireless communication 

25 devices. In the wireless communication device of the invention, the 
location of the keypad and the display means is more advantageous in 
view of operating with one hand than in wireless communication 
devices of prior art. Thus. It is easier for the user e.g. to select a 
telephone number than in wireless communication devices of pnor art, 

30 particularly in situations in which the use of the wireless communication 
device with two hands is difficult or is not possible. Furthermore, with 
the better location of the keyboard, the probability of incorrect key 
pressings is reduced. 

35 in the following, the present Invention will be described in more detail 
with reference to the appended drawings, in which 
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Fig. 1 Shows a wireless communication device of prior art in a per- 
spective view, 

Fig. 2 is a schematic representation of a wireless communication 
5 device. 

Fig 3 shows a wireless communication device according to a 
preferred embodiment of the invention in a perspective 
view, 

^ ° Fig 4a shows another wireless communication device according to 
an advantageous embodiment of the invention placed in a 
standby position, seen from the front, and 

15 Fig 4b shows another wireless communication device according to 
an advantageous embodiment of the Invention placed in a 
use position, seen from the front. 

In the following, the invention will be described in more detail with the 
20 example of a wireless communication device 1 shown e.g. in Figs. 2 
and 3 The wireless communication device 1 comprises a user interface 
placed in connection with the front panel 6a in its housing 6, provided 
with eg a display means 2. a keypad 3, an earpiece 4. and a micro- 
phone 5. It is obvious that e.g. part of the keypad 3 can be placed also 

25 in another location in the housing 6 than in the front panel 6a. In some 
wireless communication devices, the sound volume of the earpiece 4 is 
arranged to be controlled e.g. with control buttons 9a. 9b which are 
placed for example In the side wall 6b, 6c of the housing. Also the 
operating switch 15 can be placed in the side wall 6b, 6c or the end 6d, 

30 66 instead of the front panel 6a. 

The housing 6 of the wireless communication device encloses 
substantially the whole of the electronic circuitry of the wireless 
communication device. It has an antenna 12, a tranceiver 13 and 
35 processing means 14. The antenna 12 can be installed e.g. near the 
first end, the second end. or It may be completely enclosed within the 
housing. 
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The keypad 3 comprises first group 10 of keys or buttons labelled 0-9 
# and * arranged in an an-ay of three rows and four columns, as is 
usual, and a second group 11 of control keys or buttons for selecting 
various actions such as memory storage and recall, last number redial. 
5 call start etc.. again as usual. The key could be a key or button or any 
element for providing input to the processing means 14. prefarably 
input from a user and prefarably by means of contact with and/or 
pressure and/or touching of the key. 

10 The first group 10 of keys is used in the nomial function mode e.g. in 
selecting a telephone number. Said first group 10 of keys have, in 
addition to the normal function mode, preferably a text mode, wherein 
the first group 10 of keys can be used for writing text, e.g. short mes- 
sages, in a way known as such. 

Furthermore, the second group 11 of control keys comprises 
advantageously a key for answering a call and a key for terminating a 
call. On the other hand, these so-called answer key and hang up key 
can be combined In one key which is used according to the functional 
20 mode in question either for answering a call, initiating a call in 
connection with selecting a telephone number, or terminating a call in a 
way known as such. 

For browsing or changing the settings of the wireless communication 
25 device 1. and for performing other additional functions, such as the 
functions of a telephone directory, the second group 11 of control keys 
of the wireless communication device 1 according to an advantageous 
embodiment of the Invention, as shown in Fig. 3. is further provided 
with a menu key, browsing keys, an accept key, and a cancel key. 

The display means 2 is placed in the front panel 6a of the housing of 
the wireless communication device so that the lower edge 2b of the 
display field is closer to the first end 6d of the housing than the upper 
edge 2a of the display field. 

Furthermore, the wireless communication device 1 comprises a keypad 
cover part 7. This cover part is arranged to be preferably slidable be- 
tween a first and a second limit position in the longitudinal direction of 



30 



35 
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the housing 6. In the first limit position, the cover part 7 is slid over the 
KeypadTwhereIn at least part of the keypad, prefarably the .rst group 
10 of keys, is covered. Correspondingly, in the second l.m,t posit on 
which in this specification will be also called the use posit.on. the sUde 
part 7 is slid upwards and the keypad 3 is available for use (Figs. 3 and 
4b) At other times, the cover part 7 can be slid over the keypad, as 
shown in Fig. 4a. wherein the cover part 7 also acts as a barrier 
preventing pressing of the keys (keylock) and protecting the keys of the 
keypad 3 under the cover part from mechanical damage. 

The wireless communication device 1 according to an advantageous 
embodiment of the invention is operated with one hand preferably in the 
following way. It Is assumed that the wireless communication device 1 
is in the standby position so that the cover part 7 is in the first limit posi- 
tion. Le. positioned over the keypad 3. The user takes the wireless 
communication device 1 either in hisAier right or left hand so that the 
first end 6d of the housing of the wireless communication device is 
close to the usei^s wrist and the second end 6e is close to the fmgers. 
Thus the display field of the display means 2 close to the first end 6d of 
the housing is in a position, in which the Information displayed on the 
display field is visible to the user's view in a natural position. This 
situation is illustrated by the appended Fig. 4a. The user slides the 
cover part 7 from top of the keypad 3, wherein the situation 
corresponds to that shown in Fig. 4b. The location of the keys in the 
25 keypad 3. particularly the first group 10 of keys. Is advantageous for the 
fingers, especially for the thumb. Thus, it is considerably easier to press 
the keys of tiie keypad 3 than in wireless communication devices of 
prior art which also reduces the stress on the fingers. Moreover, the 
wireless communication device 1 can be placed closer to the wnst than 
3d wireless communication devices of prior art. wherein the gnp by the 
hand on the wireless communication device is also firmer and more 
secure. The keys of the keypad 3 are pressed preferably by the thumb 
which is placed on the side of the front panel 6a when the wireless 
communication device 1 according to the preferred embodiment of the 
35 invention is held in the hand. Thus, the other fingers and the palm 
support the wireless communication device 1 in its place. 



20 
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In the wireless communication device l according to the preferred em- 
bodiment of the invention, the earpiece 4 is placed advantageously m 
connection with the cover part. The microphone 5 is placed advanta- 
aeously in the front panel 6a. preferably close to the first end 6d o the 
5 housing. e.g. between the display means 2 and the first end 6d of the 
housing. Thus, when the cover part 7 is slid into the use position, the 
distance between the earpiece 4 and the microphone 5 is advanta- 
geous In view of the distance between the ear and mouth of the user. 
The cover part 7 is also equipped with the necessary winngs (not 
1 0 shown) for conducting an audio signal to the eaipiece 4 in a way known 
as such. In the earpiece 4. the electric audio signal is converted into an 
acoustic audio signal. It is obvious that the earpiece 4 can be also re- 
placed by other known means, such as a small loudspeaker, for 
accomplishing the electroacoustic conversion. 



15 
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The wireless communication device 1 can also be equipped with one or 
several means 8 for detecting the position of the cover part 7. such as a 
switch or the like. Thus, the position detecting means 8 generates a first 
signal, such as a voltage according to the logical 0 state (preferably ca. 
OV) when the cover part 7 is positioned over the keypad. 
Correspondingly, the position detecting means 8 generates a second 
signal, such as a voltage according to the logical 1 state (preferably ca. 
a voltage corresponding to the operating voltage) when the cover part 7 
Is slid away from top of the keypad 3. This signal generated by the 
25 position detecting means 8 can be used, in addition to or in place of the 
answer key and hang up key. for answering and terminating a call. 
Thus, a call can be answered by sliding the cover part 7 away from top 
of the keypad 3, and the call can be terminated by sliding the cover part 
7 back over the keypad 3. 



30 



It is obvious that the wireless communication device 1 according to the 
invention can differ from the above presented embodiment In practical 
applications. For example, the keypad 3 of the wireless communication 
device can be implemented partly or wholly by means of a touch-sensl- 
35 tlve means instead of keys or buttons. Thus, in the touch-sensitive 
screen, areas are defined for different key functions, wherein touching 
such an area e.g. with a finger performs the function corresponding to 
the pressing of the keys. 
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The cover part 7 of the wireless communication device 1 according to 
the invention can also be Implemented e.g. as a hinged, folding cover 
airangement instead of a slide. 

The present invention is not limited solely to the embodiments pre- 
sented above but it can be modified within the scope of the appended 
claims. 
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Claims: 



1 . A wireless communication device (1 ) comprising at least: 

— a display means (2) for presenting information. 

5 — means (3) for performing key functions, 

— an electroacoustic transducer (5). such as an earpiece, 

_ a housing (6) comprising at least a first end {6d). a second end 
(60), and a front panel (6a) located between the first end (6d) and 
the second end (6e) and equipped with said display means (2) and 

10 said means (3) for performing key functions, and 

_ a cover part (7) arranged to be movable between a first limit posi- 
tion and a second limit position, in which first limit position said 
means (3) for performing key functions are at least partly covered 
by the cover part (7). and In which second limit position said 

15 means (3) for performing key functions are not covered by the 

cover part (7), 

characterized in that said display means (2), said means (3) for 
performing key functions and said electroacoustic transducer (5) are 
placed in the wireless communication device {!) in such a relation to 
20 each other that said display means (2) Is closer to the first end (6d) of 
the housing than said means (3) for performing key functions and said 
electroacoustic transducer (5). 

2 The wireless communication device (1) according to claim 1 , char- 
25 acterlzed in that the electroacoustic transducer (5) is placed in con- 
nection with said cover part (7). 

3 The wireless communication device (i) according to claim 1 or 2. 
characterized in that it comprises an acoustoelectric transducer (4). 

30 such as a microphone, which is placed close to said first end (6d) of the 
housing where said display means (2) is placed. 

4 The wireless communication device (1) according to claim 1 , 2 or 3. 
characterized in that said cover part (7) is arranged to be slidable 

35 between the first limit position and the second limit position. 
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5 The Wireless communication device (1) according to any of damns 1 
to 4, Characterized in that said means (3) for performing 
comprises a first group (10) of keys and a second group (11) of keys 
wherein said cover part (7) is arranged to cover sa.d f.rst group (10) of 

5 »<eys and at least one key of said second group (11) of keys remain 
uncovered in the first limit position of the cover part (7). 

6 The wireless communication device (1) according to any of claims 1 
to 5, characterteed in that it comprises means (8) for detecting the 

1 0 position of the cover part (7) . 
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(57) Abstract 

The invention relates to a wireless communication 
device (1) comprising at least a display means (2) for 
presenting inform.ation; means (3) for performing key 
functions; an electroacoustic transducer (5). such as an 
earpiece: a housing (6) comprising at least a first end 
(6d) a second end (6e). and a front panel (6a) located 
between the first end (6d) and the second end (6e) and 
equipped with said display means (2) and said means 
(3) for performing key functions; and a cover part (7) 
arranged to be movable between a first limit position and 
a second limit position. In which first limit position said 
means (3) for performing key functions are at least partly 
covered by the cover part (7), and in which second limit 
position said means (3) for performing key functions are 
not covered by the cover part (7). Said display means 
(2), said means (3) for performing key functions and said 
electroacoustic transducer (5) are placed in the wireless 
communication device (1) in such a relation to each 
other that said display means (2) is closer to the first end 
(6d) of the housing than said means (3) for performing 
key functions and said electroacoustic transducer (5). 



Fig. 3 
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Fig 1 (prior art) 
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